Amyloid fibrils formed by the programmed cell death regulator Bcl-xL.
The accumulation of amyloid fibers due to protein misfolding is associated with numerous human diseases. For example, the formation of amyloid deposits in neurodegenerative pathologies is correlated with abnormal apoptosis. We report here the in vitro formation of various types of aggregates by Bcl-xL, a protein of the Bcl-2 family involved in the regulation of apoptosis. Bcl-xL forms aggregates in three states, micelles, native-like fibrils, and amyloid fibers, and their biophysical characterization has been performed in detail. Bcl-xL remains in its native state within micelles and native-like fibrils, and our results suggest that native-like fibrils are formed by the association of micelles. Formation of amyloid structures, that is, nonnative intermolecular β-sheets, is favored by the proximity of proteins within fibrils at the expense of the Bcl-xL native structure. Finally, we provide evidence of a direct relationship between the amyloid character of the fibers and the tertiary-structure stability of the native Bcl-xL. The potential causality between the accumulation of Bcl-xL into amyloid deposits and abnormal apoptosis during neurodegenerative diseases is discussed.